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SPECTACLES 

DISCOVERED,  DEMONSTRATED, 
AND  REMEDIED. 


IT  is  not  my  intention  here  to  analyfe 
the  component  parts  which  confli- 
tutes  or  forms  the  body  of  glafs  for1  vi- 
fual  purpofes  ; or  to  enter  into  a detail  of 
the  various  colours,  denfities,  or  folidi- 
ties  of  the  different  kinds  made  ufe  of 
in  the  conftrudtion  of  fpe&acles,  by  point- 
ing out  their  excellencies,  or  their  de- 
feats : neither  fhall  I examine  into  the 
various  modes  of  their  mechanical  forma- 
tion, by  grinding  and  polifhing  fuch 
glaffes  for  the  purpofe  of  vifion  therein. 
However  pleafing  or  ufeful,  inveftiga- 
tions  of  this  fort  may  be  to  a contempla- 
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tive  or  philofophic  mind,  the  introduc- 
tion of  them  here  is  by  no  means  necef- 
fary,  or  applicable ; this  being  an  in- 
quiry folely  to  investigate  the  caufe  of 
the  inefficacy  of  the  mechanical  affi Stance 
hitherto  rendered,  or  given,  to  weak- 
lighted  eyes  by  fpe&acles ; and  to  fub- 
Slitute  others  differently  formed  in  their 
vifual  conflru&ion,  which  will  be  found 
upon  trial  more  efficacious,  by  giving 
better  relief  to  fuch  defective  fights,  in 
order  to  ground  and  eftabliffi  therefrom 
a radical  and  permanent  fyftem  of  vifion. 

Having  thus  premifed  thefe  particulars, 
I ffiall  proceed  to  take  under  my  confi- 
deration,  the  imperfect  Slate  of  vifion, 
called  PreSbytes,  or  Old-fight,  as  at  this 
time  affifted  with  fpe&acles ; together 
with  the  improvement  which  1 have 
made  in  that  valuable  inflrument,  by  the 
application  of  glafles  differently  con- 
ftrudled  from  thofe  which  are  now  made 
ufe  of  for  that  purpofe  by  which  means 

the 


the  fight  will  be  rendered  more  perfect, 
and  the  eye  in  fome  degree,  if  not  en- 
tirely, eafed  from  the  fatigue  generally 
attending  it  with  fpeftacles  hitherto  con-*- 
flrudted. 

It  ftrikes  me  therefore,  in  a manner 
very  forcibly,  as  a matter  of  aftonifh- 
ment,  that  a jewel  fo  valuable  as  the 
fight,  and  when  in  want  of  relief,  fo 
very  defective  the  afiiftance  which  it  has 
hitherto  received,  that  from  the  ver^ 
firft  foundation,  when  the  difcovery  of 
this  great  blefiing  of  fpe&acles  was  be- 
llowed, and  wherein  mankind  have  fo 
materially  benefited,  no  eflential  or  radical 
attempt  has  ever  fince  been  made  to  ren-  ' 
der  them  ftill  more  extenfively  ufeful; 
nor  does  it  even  appear  there  has  been 
any  fundamental  improvement  made  in 
fpeftacles  fince  their  primitive  confiiruc- 
tion.  I fhall  not  here  expatiate  upon  the 
difcovery  of  the  caufe  of  defect,  though 
in  itfelf  an  ample  field  for  difcufiionj  but 
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fhall  refervc  a confideration  of  that  na- 
ture for  a Future  publication ; as,  at  this 
time,  or  in  this  place,  it  does  not  im- 
mediately tend  to  the  utility  of  this  un- 
dertaking ; for  it  muff  be  recollected,  my 
defigns  here  are  intended  chiefly  to  ex- 
plain the  radical  caufe  of  the  infufficiency 
in  the  prefent  fort  of  fpectacles ; and,  by 
an  ample  definition  to  render  more  ob- 
vious  their  defects ; likewife  to  apply  or 
recommend  a different  fort  to  remedy 
thofe  defects,  in  both  of  which  I hope  to 
be  found  clearly  explicit,  and  perfectly 
intelligible. 

A matter  of  fuch  confequence,  and  in 
its  ufe  fo  truly  important,  joined  with 
the  fuperior  advantages  that  will  clearly 
and  evidently  arife  from  what  I have  here 
briefly  fpecified,  flill  leads  to  fome  farther 
confiderations,  that  induces  me  to  make 
a few  remarks,  which  I prefume  will 
not  be  thought  inapplicable,  nor  altoge- 
ther improper  in  acknowledging  a bounty 
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of  an  inftitution  fo  juftly  diftinguifhed  for 
its  utility,  and  fo  happily  formed  for  the 
welfare  of  mankind,  that  even  the  con- 
templation of  it  furnifhes  me  with  the 
mod:  pleafing  idea ; and  I have  not  a 
doubt  but  it  operates  equally  with  the 
fame  force  upon  every  well-informed, 
fpeculative  mind,  by  humbly  meditating 
with  fervent  prayer  and  thanks  to  the 
Supreme  Being,  for  the  great  benefits 
that  naturally  refult  from,  and  which  the 
fight  receives  by  the  affiftance  of  fpec- 
tacles ; a blefiing  indeed  of  the  firfl  mag- 
nitude, demonftratively  evinced  and  con- 
firmed by  practice  in  the  good  effects  pro- 
duced therefrom,  by  rendering  relief  to 
diflreffed  vifion.  The  zeal  I hold  for  the 
farther  extenfion  of  fo  provident  an  aid, 
prevents  my  feelings  upon  this  occafion 
to  be  folely  confined  to  this  great  and 
good  event,  or  even  be  witheld  without 
fome  regret  and  anguifii  of  mind  to  com- 
miferate  the  forlorn  and  unhappy  fitua- 
tion  of  great  numbers  of  unenlightened 

though 
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though  rational  part  of  the  human  crea- 
tion, now  existing  in  many  parts  of  the 
world,  labouring  under  the  calamities  of 
defective  fight,  without  aid  or  afiiftance  ; 
and  fuch  apparently  confirmed  as  the  at- 
tendant failure  of  human  nature,  which 
to  their  great  misfortune  I am  afraid  not 
even  a fhadow  of  an  appearance  of  vifual 
relief  is  at  this  time  made  manifefi:  to 
them  5 yet  we  may  difeover  among  many 
of  their  manual  operations,  ingenious  de- 
vices conducted  with  much  addrefs,  tho’ 
of  infinite  lefs  utility  : whether  this  mat- 
ter of  relief  has'  not  fallen  in  with  their 
ideas ; or  their  wants  upon  this  occafion 
have  not  been  fo  urgently  prefiing,  are 
points  not  eafy  for  me  to  determine ; 
but  it  evidently  appears,  by  proofs  of  the 
greatefl:  authenticity,  that  many  of  them 
are  endowed  with  a fertile  genius  and 
comprehenfive  underfianding,  although 
the  poflefiion  of  thefe  qualities  has  never 
once  fuggefted  the  means  of  affifiing  the 

fight  with  fpectacles,  when  fuch  relief 
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in  their  different  occurrences  of  life,  mufl 
undoubtedly  have  made  the  application  of 
fo  valuable  an  indrument  both  ufeful  and 
neceffary  to  them  ; for  as  the  fight  is  the 
mod  noble  andextenfive  of  all  our  fenfes; 
and  as  we  make  the  mod  frequent  and 
condant  ufe  of  our  eyes  in  all  the  actions 
and  concerns  of  human  life,  certainly 
that  indrument  which  contributes  in  a 
manner  fo  effential  to  its  relief,  and  to 
fupply  their  defect,  rendering  them  ufe- 
ful, when  otherwife  ufelefs,  mud  needs, 
of  all  others,  be  edeemed  the  greated  be- 
nefit and  advantage  to  mankind.  The 
Omnifcient  hand  of  Providence  has,  in 
this  indance,  given  a fpecial  mark  of 
the  extraordinary  attention  paid  to  the 
human  part  of  the  creation,  by  the  pecu- 
liar aflidance  rendered  herein,  a gift  fin- 
gularly  and  particularly  applied  rto  the 
rational  part  of  his  works.  By  the  aid 
and  aflidance  of  fpedtacles,  the  infirmities 
of  fight,  often  in  young,  but  the  condant 
attendant  of  old  age,  are  by  them  ren- 
dered 
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dered  comfortable ; and  they  have  this 
pre-eminence  over  all  other  reliefs  ufually 
attending  the  adminiftering  affiftance,  that 
they  perform  their  offices  with  the  great- 
eft  facility,  and  if  properly  conftrufted 
not  only  relieve,  but  cure  the  diforder 
without  pain,  affifting  thofe  who  are  in 
want  of  fuch  aid,  by  their  application, 
even  to  foothe  and  foften  the  affliction  of 
body  and  mind,  when  other  reliefs  have 
been  found  infufficient,  giving  them 
ftrength  of  light  to  perufe  and  examine 
the  facred  writings  of  good  and  learned 
men,  which,  when  attentively  read  and 
adhered  to,  often  contribute  much  to 
the  eafe  and  comfort  of  fuch  complicated 
afflictions ; and,  by  a due  confideration 
of  the  fubjeCt,  enable  them  to  fubmit 
with  a Chriftian  fortitude  and  relignation 
to  the  will  of  that  power,  from  whofe 
attributes  only  arife  the  caufe  as  well  as 
the  cure  ; and  which  can  give,  and  to 
our  great  comfort  can  inftantly  take  away 
both  fpiritual  and  corporal  infirmities. 

Therefore 
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Therefore  if  the  difcoveries  and  im* 
provements  which  have  been  made  in  the 
different  arts  and  fciences,  that  ftand 
upon  the  records  of  fame,  are  valuable  to 
fhe  community,  in  proportion  to  the 
utility  they  are  to  the  number  of  the  fe- 
veral  individuals  who  benefit  by  them, 
then,  fpeftacles,  tho*  in  their  prefent  im- 
perfeft  date*  yields  not  to  any  of  them, 
but  has  moftaffu redly  a manifed  fuperiority 
over  every  other  invention  yet  difcovered, 
and  it  is  here  prefumed,  every  method 
which  can  be  put  in  practice,  having  a 
tendency  to  the  difcovery  of  a radical  de- 
feat and  the  application  of  a remedy  in 
an  indrument  fo  ufeful,  if  not  altogether 
fo  fully  explained,  or  fo  properly  applied, 
as  could  be  wifhed,  it  is  not  to  be  doubts 
ed,  but  the  candor  of  the  learned  and  in- 
genious part  of  mankind  is  fuch,  in  a 
matter  fo  important,  that  even  an  attempt 
founded  upon  fome  probability  of  fuccefs, 
in  their  judgments  and  opinions,  mud  be 
thought  laudable. 
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The  illuftrious  Sir  Ifaac  Newton,  that 
renowned  philofopher  and  inveftigator  of 
nature,  in  the  feventh  axiom  of  his  firft 
book  of  Optics,  has  defcribed  the  quality 
of  the  coats,  and  the  decay  of  the  humors 
of  the  eye,  with  the  caufe  and  the  effeds 
deducible  therefrom.  I apprehend,  there- 
fore, in  this  place,,  the  inferting  it  will 
not  be  improper,  as,  in  a great  meafure, 
it  is  applicable,  and  will  alfo  afllft  in  con^ 
veying  an  idea  of  the  improvements, 
which  the  prefent  imperfedion  of  vilion 
in  fpedacles  admits.  “ If  the  humors  of 
“ the  eye,  by  old  age,  decay,  fo  as  by 
<c  fhrinking  to  make  the  cornea  and  coat 
“ of  the  cryftalline  humor  grow  flatter 
<c  than  before,  the  light  will  not  be  re- 
s<  fraded  enough,  and  for  want  of  a fuf- 
“ ficient  refradion  will  not  converge  to 
(C  the  bottom  of  the  eve,  but  to  fome 
u place  beyond  it,  and,  by  confequence, 
“ paint  in  the  bottom  of  the  eye,  a con- 
“ fufed  pidure ; and,  according  to  the 
“ indiftindnefs  of  this  pidure,  the  ob- 

<c  jed 
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<*  jedt  will  appear  confufed ; this  is  the 
« reafon  of  the  decay  of  fight  in  old 
« men,  and  fhews  why  the  fight  is 
**  mended  by  fpedtacles,  for  thofe  convex 
“ glades  fupply  the  defeCt  of  plumpnefs 
**  in  the  eye ; and  by  encreafing  the  re- 
“ fra&ion  make  the  rays  converge  fooner, 
fo  as  to  convene  diftin&ly  at  the  bot- 
“ tom  of  the  eye  if  the  glafs  has  a due 
<(  degree  of  convexity.”  It  feems  to  ap- 
pear therefore,  to  this  fagacions  philofo- 
pher,  that  the  fundamental  caufe  of  di- 
ftinCt  vifion  in  fpeCtacles,  when  they  are 
applied  to  relieve  the  impaired  or  decayed 
humors  of  the  eye,  wasfolely  and  entirely 
owing  to  the  refractive  quality  of  the 
glades  being  properly  fitted  to  the  fight ; 
but  upon  a more  ample  inveftigation  of 
the  farther  utility  of  fpeCtacles,  in  order 
to  eafe  the  eye  of  the  fatigue  that  too 
frequently  attends  it  when  they  are  ap- 
plied ; and  to  render  vifion  in  them  more 
perfedl,  there  will  be  found  to  arife  a 
caufe  antecedent,  which  occafions  this 

C 2 fub- 
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fubfequent  one  of  refradion  in  fpedacles, 
folely  ufeful  to  converge  and  convene  the 
rays  of  light ; but  can  never  merely  in 
that  fimple  refradive  quality  giye  hiflind 
vifion. 

From  thefe  confederations  I'  think  my* 
felf  fully  juflified  to  fay,  that  I am  not 
unacquainted  with  the  practical  know- 
ledge of  the  mode  of  applying  fpectacles 
to  the  aid  and  aflifiance  of  the  various 
fpecies  of  defedive  vifion ; nor  of  the 
great  advantages  and  benefits  arjfing  there- 
from, when  fuch  fpedacles  are  properly 
conftructed  and  judicioufly  fitted  to  an-» 
fwer  fo  ufeful  and  fo  neceffary  an  occafion. 
As  the  obfervations  and  experiments  I 
have  made  relative  to  this  matter,^  has 
clearly  proved  and  confirmed  to  me,  that 
by  ufing  fpectacles  of  the  common  con* 
ftrudion,  tho*  accurately  made,  and  the 
magnifying  or  refradive  power  of  the 
glades  judicioufly  applied  to  the  defed  of 
the  fight,  the  eye  itfelf  becomes  too  fre* 
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quently  greatly  fatigued  after  having  ufed 
them  for  fome  time,  the  light,  in  confe- 
rence of  the  caufe  which  occafions  that 
fatigue,  rendered  likewife  imperfect;  and 
the  manner  in  which  farther  afliftance  is 
ufually  offered,  is  by  applying  other  fpec— 
tacles  of  different  magnifying  powers 
dmilarly  condrufred  this,  tho’  well  in- 
tended, is  found  to  avail  but  little,  as  fuch 
fpec tacles  are  by  no  means  endowed  with 
the  neceffary  properties  for  the  accom- 
plifhment  of  fo  defireable  a purpofe  nor 
is  it  polfible,  in  their  defective  Hate  or 
form,  they  can  adminifter  that  correct 
ray  of  comfort  to  the  eyes  which  is  requi- 
fite  to  relieve  fuch  diflrelfed  vilion. 

As  the  original  or  primitive  principle 
of  fuch  fundamental  defedl  in  fpedtacles 
has  not  been  invedigated,  or  even  exa- 
mined with  the  lead:  attention,  its  confe- 
quence  or  importance  demands,  therefore 
it  is  generally  underdood,  and  given  as  a 
reafon,  that  the  radical  caufe  of  the  fa- 
tigue 
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tsgue  of  the  eyes,  and  indiflintt  vifion  in 
ipedacles  when  they  are  applied  to  the 
fight,  is  owing  to  a deficiency  of  the  re- 
fraftive  quality,  or  magnifying  power, 
not  having  competency  to  anfwer  fo  ne- 
cefiary  a purpofe,  the  means  of  fuch  ap- 
plication not  being  grounded  in  their 
mechanical  conftrudtion  a primo  elements 
fufficient  to  relieve  the  imperfections 
thereof,  only  gives  a partial  aid  to  an 
imbecility  of  vifion,  which  mode  of  af- 
fiftance  in  foundation  is  an  erroneous 
hypothefis,  and,  to  the  misfortune  of 
mankind,  as  fuch,  is  now  univerfally 
practiced  and  admitted.  In  this  very 
deplorable  fituation  defective  vifion  in 
fpectacles  has  always  flood,  even  from 
the  moft  early  period  that  glaffes  were 
thought  of  to  give  relief  to  the  decayed 
humors  of  the  eye  down  to  this  very  hour 
of  time ; and  forry  I am  to  fay,  this  im- 
portant matter  has  never  been  attended 
to. 
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The  fundamental  caufe  upon  which 
this  defective  vifion  in  fpectacles  is 

grounded,  I believe,  is  not  even  known 

* ' ; 

or  underftood,  otherwife  an  impediment 
fo  replete  in  error,  fo  defective  in  prin- 
ciple, and  fo  manifestly  injurious  in  its 
confequences,  muft  long  ere  now  have 
been  amply  defined,  and  the  caufe,  at 
leaft,  endeavoured  to  be  removed,  by 
fubflituting  other  kind  of  fpectacles,  fuch 
as  I trufl  will  effectually  give  the  relief 
that  is  wanted,  by  which  means  the 
prefent  practice  will  be  clearly  proved  to 
be  inadequate,  a9  founded  upon  princi- 
ples contrary  to  found  philofophy,  con- 
trary to  the  true  fyflem  of  vifion ; and 
totally  repugnant  to  one  of  the  primitive, 
permanent,  and  immutable  laws  of  op- 
tics. 

What  I have  already  advanced  is  fup- 
ported  by  a number  of  experimental 
proofs ; from  whence  fome  few  are  here 
felected  for  the  more  fully  explaining 

artis 
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artis  principia  in  the  various  qualities  of 
the  different  fpectacles  as  they  are  inten- 
tionally made  to  elucidate  this  and  other 
parts  of  optical  Science,  by  rendering 
more  explicitly  intelligible,  dioptrical 
vifion,  both  in  its  natural,  and  in  its  af- 
Sifted  ftate,  which  experiments,  with 
remarks  and  Confiderations  thereon,  I am 
now  collecting  and  arrangeing  for  a fu- 
ture publication  ; and  flatter  myfelf  thofe 
chofen  and  applied  for  the  purpofe  here- 
with annexed,  will  be  found  Sufficient  to 

' 

illuflrate  this  new  fyflematical  doctrine  of 
vifion  in  fpectacles,  and  to  ground  the 
validity  of  this  undertaking,  as  they  may 

be  inveftigated  with  the  greatefl  facility ; 

\ 

the  means  ufed  therein  being  obvioufly 
clear  and  fully  intelligible  to  every  capa- 
city and  underflanding ; and  the  proofs  re- 
fulting  therefrom  have  demonftratively 
confirmed  and  ellablifhed  the  following 
Solution.  That  the  radical  and  funda- 
mental caufe  of  the  fatigue  of  the  eyes, 
and  indiflinct  vifion  occafioned  by  Spec- 
tacles- 
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Wien  they  are  applied  to  give  relief  to  the 
fight,  that  are  made  of  fimple  fpherical 
magnifying  glaffes,  does  not  in  the  lead 
degree  arife  from  the  injudicious  appli- 
cation of  the  magnifying  power  of  the 
fpeCtacles,  merely  as  fuch ; and  which  it 
has  ever  been  confidered,  and  always 
acknowledged  and  admitted,  even  by  thofe 
who  have  been  eminently  diftinguifhed 

for  their  fcience  in  optics,  as  that  alone 

\ 

being  the  foie  caufe  of  it  j but  upon  a full 
and  clear  inveftigation  it  will  be  found  to 
be  entirely  owing  to  the  heterogeneous' 
colours  arifing  from  the  fpherical  figure 
of  the  glaffes,  which  occafions  the  diffe- 
rent refrangibility  of  the  rays  of  light  be- 
ing imperfectly  formed  or  corre^ed  upon 
the  fibres  of  that  expanded  membrane  of 
the  optic  nerve  called  the  tunica  retina , 
thereby  exciting  a painful  and  difagreea- 
ble  fenfation  upon  thofe  fibres,  by  the  in  - 
trodudlion  of  the  images  of  objects  tinged 
with  the  colours,  plus  vel  minus , which 
are  impreffed  or  depicted  upon  the  retina , 
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and  in  that  ftate  conveyed  to  the  fenfo - 
rium,  fo  indiftindtly  there  defined  : for 
here  I will  be  bold  to  fay,  and  as  fuchs 
do  pofitively  advance  it  as  an  an  incontro- 
vertable  fadt,  that  a fingle  fpherical  mag- 
nifying glafs,  fuch  as  is  always  ufed  and 
applied  to  the  fight  in  fpectacles  ; I fay, 
in  that  ftate  of  application,  it  creates 
falfe  vifion,  consequently,  cannot,  in  its 
nature,  correct  a defeat  which  originates 
in  itfelf,  and  is  the  foie  caufe  of  it. 
Therefore  fpedtacles  fo  erroneoufly  and  fo 
injudicioufly  conftrudted  will  ever  occa- 
fion  imperfect  vifion. 

Thus  the  firth  element  of  the  caufe  of 

defect  in  fo  valuable  an  inftrument  as 
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fpectacles,  being  clearly  and  briefly  ftated 
here,  it  would  therefore  be  altogether 
unneceffary  and  inexpedient  to  offer  any 
thing  more,  merely  to  corroborate  and 
confirm  what  I have  afferted  upon  this 
particular  occafion,  by  entering  into  a de- 
finition to  elucidate  the  properties  of  the 

various 
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•various  coats.  Humours,  fibres,  or  liga- 
ments, which  conftitutes  or  forms  fuch 
part  of  that  fiupendious  fabric  of  the  eye, 
which  is  ^tended  for  the  purpofe  of  vi- 
fion,  or  to  examine  with  accuracy  and 
precifion  into  the  minutiae  of  the  more 
fubtile  parts  of  natural  philofophy,  by  an 
inveftigation  of  the  phyfical  qualities  of 
the  rays  of  light,  by  what  means  and  in 
what  manner  they  are  arranged  and  ap- 
plied in  a vifual  capacity,  with  the  dif- 
ferent ratios  of  the  impediments  that 
occur  before  they  become  refranged,  re- 
fracted, reflected  or  aberated  in  their 
■refpective  courfe  or  pafiage,  from  the 
•fountain  of  light  to  the  object,  and  from 
thence  to  the  feat  of  vifion.  Solutions 
arifing  and  deduced  therefrom,  duly 
weighed  and  confidered  with  the  genera- 
lity of  mankind,  for  whofe  ufe  and  bene^ 
fit  this  undertaking  is  chiefly  intended, 
may  have  a tendency  to  perplex,  rather 
than  convince,  by  being,  perhaps,  thought 
more  curious  in  their  enquiries  than  ufe- 
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ful  in  their  applications.  Such  theore- 
ticks  are  to  be  confidered  as  calculated  for 

u . 1 • ' f 

the  learned  in  the  fcicnce  of-  optics  for 
fpeculative  refearches  only. 

Now,  in  order  more  explicitly  to  elu- 
pidate  this  matter  by  experiments,  and 
that  in  a manner  very  eafy,  which,  it  is 
prefumed,  will  be  the  means  of  fully 
eftablifhing  the  doctrine  I have  here  ad- 
vanced. As  the  humors  of  the  eye  are 
fluids  compounded  of  different  refractive 
denfities,  and  thofe  denfities  are  of  diffe- 
rent fhades  of  colours,  and  different  ra- 
diis  of  fpherical  figures,  from  which  pro- 
perty in  their  vifual  formation  to  me, 
there  does  not  arife  an  idea  of  a doubt, 
but  that  the  omnipotent  hand  of  Provi- 
dence has  there  placed  them  fo  divinely 
fabricated,  as  a primary  caufe  intention- 
ally to  correct  the  refrangibility  of  the 
rays  of  light ; as  well  as  to  affifl  in  the 
refracting  thofe  rays  of  light,  which,  by 
a junction  of  fuch  fuperlative  qualities  fo 
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wonderfully,  and  fo  happily  formed  ii^ 
the  fame  compounded  machine,  that  in 
correcting  the  errors  of  one  are  rendered 
fully  compleat  the  perfection  of  the  other, 
as  a matter  herewith  evidently  demon- 
drated  the  mod:  edential  to  didinct  vifion, 
being  one  of  his  mod:  glorious  attributes; 
icorifequently  of  the  utmod  importance 
to  the  human  part  of  the  creation,  in 
giving  eafe  to  the  eye  and  didintd  vidon 
to  the  fight ; therefore,  in  an  eye  well 
-formed,  the  refrangible  rays  of  light  in 
pa ffing  thro’  thofe  compound  humors  of 
the  eye  by  their  peculiar  conftrudtion  of 
deniity  and  figure  the  light  becomes  fo 
corrected  as  to  imprefs  or  depidt  a didindt 
image  on  the  retina ; and  as  that  eye  be- 
comes impaired  by  age  or  other  defedts  of 
nature,  fo  as  to  occafion  thofe  humors  to 
yield,  by  which  means  the  coats  and  hu- 
mors become  lefs  globular ; and  in  order 
to  give  what  has  hitheito  been  called  di- 
dindt -vifion,  the  refradtion  has  always  been 
piacje  by  the  application  of  fpedtacles  fim- 
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ply  conftrudted  of  convex  glaffes ; which 
fpedtacles,  as  fuch  conftrudted,  and  when 
applied,  fo  far  from  giving  the  proper  re- 
lief that  is  wanted,  they  add  to  the 
increafe  of  the  refrangible  light  to  a degree 
that  thofe  impaired  humors  of  the  eye 
are  not  then  in  a ffate  to  rectify.  A va- 
riety of  experiments  has  fully  proved  it ; 
and  thofe  frequently  repeated ; from 
which  the  following  are  feledted  : I ap- 
plied different  fpedtacles  to  my  eyes,  made 
of  iimple  fpherical  glaffes,  which  were  of 
deep  magnifying  powers,  and  fixed  my- 
felf  in  the  moff  favorable  light  in  order  to 
fee  to  read  with  as  much  eafe  as  the 
nature  of  the  application  would  admit; 
every  part  of  the  print  I viewed  w;as  im- 
perfect, with  a very  powerful  iris  from 
the  extremity  of  the  field  of  view  to  the 
centre,  attended  wdth  pain  and  fatigue  to 
my  eyes,  during  the  fhort  period  of  time 
I was  enabled  to  read. 
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Some  time  after  when  my  eyes  were 
recovered  from  their  fatigue,  I applied 
fpectacles  of  the  fame  magnifying  powers 
made  of  glaffes  of  different  refractive  den- 
fities,  and  fo  conftructed  in  their  fpheri- 
cal  figures,  that  when  applied  to  the  eyes, 
in  order  to  be  ufed  as  fpectacles,  the  re- 
frangible light  was  nearly  corrected  in 
them,  by  which  means  I was  enabled  to 
read  feveral  epiftles  of  a very  fmall  cha- 
racter, in  a pocket  volume  of  Horace, 
very  diftintly,  and  the  letters  were  neatly 
defined,  without  the  lead  fatigue  to  my 
eyes  during  the  time  of  reading ; which 
experiments,  in  the  different  fpetacles 
tried  with  various  magnifying  powers, 
fully  prove  that  the  imperfection  of  the 
fpectacles,  firft  applied,  arofe  from  the 
refrangible  light  not  being  corrected 
upon  the  retina  ; and  in  the  other  fpec- 
tacles it  flood  fo  far  corrected,  as  to  give 
eafe  to  the  eye  and  diftinct  vifion  to  the 
fight. 
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Therefore  it  appears,  from  the  expe-* 
riments  here  related,  that  limple  con- 
ducted fpectacles  made  of  convex  glades, 
are  not  in  the  leafl  degree  pofTelfed,  or 
endowed  with  the  requifite  qualities  to 
correct  the  refrangibility  of  the  rays  of 
light,  from  whence  the  radical  caufe  of 
the  imperfection  of  vifion  in  fpectacles 
folely  arifes,  and,  which,  from  their  con- 
ductive form,  will  ever  occaiion  fatigue 
to  the  eyes,  and  indiftinct  vifion  to  the 
light ; and  the  compound  fpectacles,  front 
die  properties  they  fo  peculiarly  poffefs, 
may  be  conducted  with  fuch  degree  of 
accuracy  as  to  give  every  relief  the  eye  is 
in  want  of,  with  refpect  to  eafe  and  dr4 
dnct  vifion* 

✓ , . ' i 

A number  of  other  experiments  I could 
adduce,  for  the  farther  explanation  of  this 
new  fyfiematical  doctrine  in  fpectacles ; 
but,  as  thefe  already  tried,  and  here  ad- 
vanced, will  be  found  fufiicierit  to  eftab- 
liih  their  fuperior  advantages,  being  an 

elucidation 

s . 


C 29  ] 


' 

elucidation  fo  obvioufly  clear  in  the  be- 
nefits that  muff  accrue,  by  giving  fuch 
relief  to  diftreffed  vifion,  it  would  be  al- 
together needlefs  to  expatiate  or  enlarge 
upon  their  farther  utility. 

Having  herewith  evidently  elucidated 
the  prefent  erroneous  vifual  fyftem  of 
fpeftacles  in  form  and  application,  found- 
ed upon  an  hypothecs  which  I make  no 
doubt  was  originally  intended  as  an  aid  ; 
and  not  to  be  admitted,  or  even  confi- 
dered,  as  a permanent  remedy.  A fyf- 
tem that  has  a tendency  to  render  relief 
to  diflreffed  vifion  without  pofTefling  the 
neceffary  means  of  perfectly  accomplish- 
ing it,  in  confequence  thereof  the  pre- 
fent practice  of  giving  fuch  afliftance  to 

\ 

the  fight  is  proved  to  be  inadequate  to 
the  wants  that  may  be  more  amply  fup- 
plied,  by  fubflituting  other  fpedtacles, 
the  properties  of  which  1 have  fpecifically 
illuftrated,  and  which  will  be  found  as  a 
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mechanical  relief  more  congenial  in  their 
phyfical  principles. 

In  all  investigations,  moral  or  philofo- 
phical,  to  find  out  a hidden  truth,  the 
radical  caufe  mud  be  the  primitive  object 
of  our  enquiry ; and,  when  perfectly  ac- 
complished and  clearly  understood,  we 
are  enabled  from  thence  to  form  a juft 
and  proper  conception  of  its  confequence ; 
and,  by  a critical  examination  into  its 
principles,  if  found  meritorious,  its  uti- 
lity may  be  rendered  ferviceable,  by  ap- 
plying it  to  the  advantages  of  fociety. 

■ i 

As  the  moft  beneficial  difcoveries  to 
human  life  have  frequently  been  the 
produce  of  chance ; and  fome  of  the 
moft  ufeful  and  valuable  inventions  that 
we  at  this  hour  pofiefs ; and  which  refledt 
the  higheft  honours  on  the  human  mind, 
have  owed  their  rife  to  the  mere  power 
of  nature — it  is  a truth  too  evidently  to 
be  denied ; and  many  inftances  can  be 
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produced  to  juftify  the  affertion,  without 
the  feeble  efforts  of  this  pen  to  render  it 
confpicuous ; and  I mud  beg  leave  to  fay 
there  are  many  very  valuable  arts  and  dif- 
coveries  owe  their  origin  from  the  great 
mechanical  inflinCt  of  human  reafon,  and 
not  to  the  fuperior  fkill  or  elaborate  ac- 
quifitions  of  deep  and  learned  ftudy  $ tho’ 
the  ufeful  art  of  printing,  and  the  grand 
difcovery  of  the  mariners  compafs  were 
the  thoughts  and  inventions  of  fcientific 
men ; yet  the  difcovery  of  fire,  and  alfb 
of  glafs ; the  art  of  melting  and  prepa- 
ring metals  j and  the  curious  inventions 
of  the  fhuttle,  the  firfl  of  which  were  the 
birth  of  chance,  and  the  latter  produced 
by  men  not  eminently  diflinguifhed  for 
their  fuperior  abilities  in  literary  fcience  ; 
therefore  when  we  contemplate  upon  fuch 
great  events  brought  into  the  world  by 
men  fo  little  acquainted  with  nature  and 
its  confequences,  it  is  but  a rational  con- 
jecture to  conclude  from  thence,  that  they 
mud  have  been  the  produd  of  a fponta- 
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neous  idea,  arifing  from  a momentary 
fuggeftion  of  an  undigefted  conception  of 
their  then  importance,  abflraCted  and  in- 
dependant in  the  application  of  the  bene- 
fits accruing  therefrom. 

The  prefent  infant  ftate  of  fcientific 
arts,  both  theoretical  and  practical,  calls 
aloud  for  frefh  aids  to  its  fupport ; and, 
if  properly  encouraged,  and  judicially  con- 
ducted, may,  perhaps,  be  the  means  of 
flimulatino;  mankind  to  farther  difcove- 
ries,  in  expanding  the  intellectual  facul- 
ties of  fome  inquilitive  and  intelligent 
capacities,  by  opening  a field  of  inquiry 
for  the  more  fully  explaining,  by  obfer-r 
vations  and  experiments,  thofe  things  we 
have  fome  knowledge  of;  and,  by  making 
the  laws  of  nature  pur  rule  and  guide, 
jnay  lead  to  an  intimacy  with  matters  of 
the  utmofl  confequence,  tho’  at  prefent 
utterly  unknown  to  our  comprehenfion. 
Seneca,  in  his  Obfervations,  predicts. 
That  the  time  will  come,  when  thofe 
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“ things  which  are  hid  from  us  will  be 
f‘  difcovered,  which  the  diligence  of 
“ after  ages  will  find  out ; for  it  is  not 
ft  an  age  that  is  fufficient  for  fo  great 
matters.  The  time  will  come,  when 
tc  pofterity  will  be  amazed  that  we  were 
et  ignorant  of  things  fo  plain. ” From 
whence  we  may  infer,  that  by  applica- 
tion and  attention,  farther  difcoveries  may 
be  obtained  in  phyfical  refearches,  by 
making  ourfelves  more  intimately  ac- 
quainted with  their  natural  properties, 
and  their  effects ; but  for  reafons  beft, 
and  only  known  to  the  Supreme  Being, 
now  lies  in  a dormant  ftate,  and  only 
wants  a proper  exertion  of  human  abili- 
ties to  bring  them  forth  to  light,  as  mo- 
numents of  everlafting  glory  in  contribu- 
ting to  the  farther  benefits  and  advantages 
pf  human  felicity. 

The  utility  that  will  manifeitly  arife 
by  an  inveftigation  of  ufeful  fcience,  is  a 
pofition  fo  felf  evident,  that  it  requires 
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from  me  very  little  more  to  be  faid  upon 
the  occafion  as  a further  illuftration  of 
its  benefits.  I fhall  therefore  confine  my- 
felf,  by  animadverting  on  the  moft  noble 
and  moft  elegant  of  all  the  intelligent 
faculties,  J:he  fenfation  of  fight  : it  is  by 
means  of  this  organ  we  contemplate  the 
magnificent  works  of  its  Creator  every 
where  extended  round  us  in  the  firma- 
ment ; and  through  it  we  admire  the 
immenfity  of  its  fkill  in  the  order  and 
formation  of  the  moft  diftant,  as  well  as 
the  largeft  or  minutefl  thing  that  exifis  : 
from  this  fenfe  we  receive  the  greateft 
entertainment  and  the  higheft  delight ; 
and  without  it  moft  of  our  other  facul- 
ties would  in  a great  meafure  be  rendered 
ufelefs.  An  animal  endowed  with  life  and 
motion,  without  fight,  how  could  he 
judge  to  advance  this,  pr  retire  that  way  ? 
To  enjoy  any  pleafant,  agreeable,  or  ufe- 
ful  objedt,  or  avoid  any  impediment  that 
lay  in  his  way  ? How  could  the  race  of 
men  fearch  after  food,  plough  the  depth 
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in  queft  of  knowledge,  or  even  luxury; 
Or,  in  a ftate  of  blindnefs,  how  could 
they  fhun  innumerable  dangers  that  al- 
ways every  where  await  and  furround 
them  : the  ufe  of  this  fenfe,  the  benefit  of 
which  we  experience  every  moment  of 
our  lives,  needs  be  no  farther  infifted 
upon,  fince  the  lofs  of  it  is  always  ac- 
counted amongft  the  greateft  of  our  mis- 
fortunes : how  thankful  then  ought 
thofe  to  be  who  enjoy  in  full  perfection 
this  ineftimable  blefling,  which  ought 
to  imprefs  on  the  mind  a juft  and  ele- 
vated fenfe  of  its  importance,  and  never 
be  too  much  valued  for  the  comforts  it 
renders  to  mankind  upon  every  occafion ; 
but  when  nature  yields  the  pofleflion  of 
that  fortitude  of  natural  vifion,  occafion- 
ed  by  a phyfical  defedt,  or  incapacity  in 
the  due  performance  of  its  refpedtive  of- 
fices, and  thereby  becomes  fo  far  debili- 

\ 

tated,  that  the  whole  animal  fyftem  is 
reduced  in  its  corporal  fubftance,  by  a 
decay  of  both  folids  and  fluids,  the  ocular 
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humours  then  fuffer  in  a proportional  de- 
gree to  the  reft  of  the  different  appen- 
dages of  the  human  frame ; and  even 
under  thefe  circumftances,  the  fight  has 
a peculiar  confolation,  that  the  fapient 
ads  of  Providence,  ever  attentive  to  our 
wants,  has,  in  its  great  bounty  to  man- 
kind, given  a wonderful,  aid  to  its  relief 
by  the  afliftance  of  fpedacles  and  as  the 
vifual  fyftem  of  defective  eyes  may  from 
hence  be  much  improved  by  the  judicious 
application  of  proper  fpedacles  adapted 
to  their  different  wants ; which,  upon  a 
minute  examination,  the  caufe  of  fuch 
defeds  being  well  afcertained,  an  addi- 
tional ftrength  of  fight  may  be  given  to 
every  fpecies  of  eyes,  under  this  defcrip- 
tion5  wherein  fpedacles  have  hitherto 
been  applied  with  fo  little  fuccefs,  by 
rendering  the  eye  more  permanently 
ftrong,  and  vifion  more  perfedly  di- 
ftind,  a matter  in  itfelf  fo  important, 
that  even  a tendency  to  accomplifh  fo 
defireable  an  objed,  if  fupported  upon 

rational 


C 37  1 

National  principles,  cannot  fail  of  giving 
fatisfadtion  to  a great  many  of  the  intel- 
ligent part  of  the  human  creation,  which 
are  now,  or  poffibly  may  be  in  wailt  of 
fuch  affiftance. 

But  if  a more  eligible  plan  can  be  de- 
vifed,  or  a better  fubftitute  eftablifhed 
for  the  affiftance  of  the  fight  under  the 
circumftances  herein  related,  I fhall  ever 
think  myfelf  happy  to  have  been  the  in- 
ftrument  in  difcovering,  and  pointing  out 
wherein  the  caufe  of  the  fatigue  of  the 
eyes,  and  imperfedt  vifton  in  fpedtacles 
confifts,  in  order  that  it  may  excite  the 
learned  and  ingenious  part  of  mankind  to 
contribute  their  endeavours  in  the  pur- 
fuit  of  fo  ufeful  an  undertaking. 


FINIS, 


